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Abstract 
The study is to assess undergraduates’ characteristics of learning and their approaches to learning and studying, which provide a 
valuable estimation of their improvement percentages in their academic performance at the university. One hundred and sixty 
undergraduates from a particular degree programme in this study were selected based on the results of their academic 
performances for the past several semesters. The undergraduates’ individual results were then converted into percentages of 
improvement. A survey method using questionnaires was employed. The questionnaire focussed on the undergraduates’ 
characteristics as learners and approaches which they used to learning and studying while undergoing the programme of study. 
The results of the questionnaires were analysed according to categories, such as the individual’s characteristics as learners and 
their approaches to learning. A correlation matrix was used in order to study how these characteristics of the learners and their 
approaches to learning affect the undergraduates’ academic performance improvement (in percentages). Measurement of 
variance inflation factors (VIF) was also carried out to examine any significant multicollinearity between the independent 
variables. Based on the statistical value established, a model of estimating undergraduates’ academic performance improvement 
was formulated using multiple regression analysis. With this research, we found that we are able to estimate the individual 
undergraduates’ academic improvement percentage that reflects the characteristics of learners and their specific approaches to 
their studies. 
© 2012 Published by Elsevier Ltd. Selection and peer review under the responsibility of Prof. Dr. Ferhan Odabaşı 
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1. Introduction 
       As an education institution of learning, inherently we need to examine and understand the ways in which 
learners learn. Learning has always been a valuable part of a human's journey. All of us need to learn in order to 
progress, regardless of whether the learning takes place indirectly or directly. What we learn will ultimately direct 
our actions and behaviours as outcomes of what we have learnt. It is very important to understand the intricate 
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working system that underlies the learning process that takes place in the individual. Every individual has the 
capacity and ability to learn but not all learning will result in positive actions or behaviours. This has always 
fascinated behaviourists and thus spurred them to carry out extensive research into the realms of 'what', 'which', and 
'how' would be the most suitable ways learners ought to be guided or taught in their learning that would yield the 
desirable outcome of an action or behaviour.  
       In the field of education, research has largely been focused on the aspects and factors involved in learning and 
effective teaching. Learning can be defined as acquiring knowledge or skill, which causes a change of behaviour as 
a result of learning experience. Effective instructional methods or teaching does not always guarantee the desired 
learning outcomes since these outcomes are produced by the individual learners themselves, and as such, there will 
be other aspects and factors involved that are more intimate and closely related to the individual learner than just 
effective teaching. Besides the process of teaching and learning, factors such as the social background of the 
individual learner have to be taken into consideration.  
       Learning is a dynamic and multifaceted process. From a very young age, a learner learns and eventually 
develops and refines his or her individual way or style of learning. As such there are many definitions and 
understandings of learning styles, and understandings of what they refer to. According to Hall and Moseley (2005), 
between 1902 and 2002, there were about 71 models of learning style published. Based on many psychological 
theories, learning styles are the culmination of personality traits and intellectual abilities (Coffield et al., 2004). 
Irvine and York (1995) also state that learning styles can lead to an increase in thinking skills, academic 
achievement and creativity. Basically, learning style is a combination of cognitive, affective and physiological 
elements in relation to the learner’s cultural and social environment that influence the learner’s ways of learning 
(Keefe & Ferrell, 1990). Learners will excel if the instructional styles and learning environments can consist of 
“varied resources to create personally meaningful educational experiences” (Glenn, 2000, p. 14). Every learner has 
his or her own preferred way of learning, and this learning style will be used as his or her learning approach towards 
a given learning situation (Gregorc, 1979; Entwistle, 1981; Ornstein and Lasley, 2000; Cuaresma, 2008). Hence, 
learning styles and the learning experiences of learners can provide important data as to how individuals perceive, 
interact with, and react or respond to their environment and the learning process itself.  
       Currently there are myriad learning style models, each of which tries to explain and categorise the learners’ 
characteristics or personalities, cognitive controls or styles; and their approaches and modes of learning. With such 
an extensive body of empirical research over the years, ironically there is still much disparity in the definition, 
categorisation and measurement of learning styles, which makes it complicated to decided upon one (Cassidy, 2004; 
Turton, 2001). However, Cassidy (2004) in his article entitled, “Learning styles: an overview of theories, models 
and measures” in Educational Psychology, 24 (4) managed to put together and come up with an extensive taxonomy 
of the various learning style models over the years. Though complicated and over- lapping in some aspects, what 
can be seen is that all these learning style models share common platforms or dimensions that revolve around 
cognitive aspects and personality styles, which ultimately affect the learners’ choices of approach to learning.  
1.1. The importance of matching and mismatching of instructional styles and learning styles 
       Research findings like Canino & Cockerill (1988), Dunn, Deckinger, Withers & Katzenstein (1990), Miller 
(2001); Stitt-Gohdes (2003) show that there is a significant increase in learners’ academic performances when their 
learning styles are identified, and appropriate instructional styles are tailored to match them in a given situation. 
Logically by matching the instructional styles or methods of teaching so as they are complementary to the learners’ 
learning styles, will undoubtedly help the learners in their performances of their tasks. Nonetheless, there are other 
research findings that challenge this matching of teaching style and learning style (Kolb, 1985; Ford & Chen, 2001; 
Delahoussaye, 2002). According to Hayes and Allinson (1997), learners may have their own preferred learning 
style, but exposing them to various instructional styles and classroom activities that are different from their learning 
styles will help them to develop the learning competencies needed for other learning tasks.  
       By understanding the learners’ learning styles, educational institutions can structure their courses and their 
pedagogical repertoire to match their learners’ learning styles. However, this is an arduous responsibility for the 
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teaching faculty in any educational institution to fulfil, as it is very unlikely that all the students would have the 
same learning styles at a single point of time in their course of studies. Learning style is generally a stable construct 
but if there is an event that triggers a disruption in the balance in the way  the learner learns, based on instructional 
approaches and cognitive controls, then the individual’s learning style can and may change (Cassidy, 2004). 
Adaptation and adjustment of their learning styles can happen when the learning experiences are not complementary 
to their perceptions and expectations (Messick, 1984; and Streufert and Nogami, 1989). Another factor can also be 
due to age and other situational factors, such as their environment, course of study, or a particular learning task 
given (Barris, Kielhofner and Bauer, 1985; Spoon and Shell, 1998). By having a variety of instructional styles, 
learners have to overcome their individual learning differences in order to learn and perform in the course of their 
study. They therefore become more aware of their own cognitive controls and styles, which leads them to change or 
adapt their learning style according to the required learning tasks. Learners who are able to find values and 
meanings in their learning experiences are often the ones who will develop motivational intention and aims 
(Harackiewicz, Baron, Carter, Lehto, & Elliot, 1997). Coupled with their abilities and attributes, this allows them to 
change and adapt their approaches and learning styles for academic excellence. Hence, matching or mismatching of 
instructional styles depends on the learners one has. Most educators believe in and favour matching of instructional 
styles to their learners. But, are we not as educators also forgetting that a mixture of mismatching of instructional 
styles will do them good too, in order to challenge our learners to go further in developing their learning capabilities 
for future situational demands? Learners need to learn to be flexible, innovative and adaptive of their learning styles. 
Educators should not constantly mollycoddle their learners too much until they are cocooned and trapped inside 
their old, rigid learning styles that restrict their capabilities to expand and adapt when faced with new learning 
environments. With this, there is actually no denying that the fundamentals of any effective and successful learning 
lie in human factors (Adu-Febiri, 2001).  
1.2. Academic Achievements at Higher Education Level 
       At higher educational institutions, undergraduate students should be able to apply self-directed learning 
successfully. They are not supposed to be merely learners that passively take in every instructional style without 
consciously knowing their own learning capability and potentials. Students should be able to apply more 
independent and successful self-directed learning, compared to the more structural-dependent teaching and learning 
methods found in schools. They have gone through primary and secondary schools, which exposed them to formal 
academic education for more than ten years of their lives. This serves as essential experience to enable them to move 
and expand forwards in their next level of education. Moreover, the programme or course of study at higher 
educational level, such as college or university is chosen by the students based on their own interest and SPM, and 
STPM results. Their choice of selection reflects their awareness of what they want to, and can do. In view of this, 
students who pursue higher education are assumed to be intrinsically and academically motivated as they are 
independent and able to adapt and adjust to their learning environment and its demands. This ensures positive and 
successful academic performance in their course of studies.  
       Regardless of the assumption that undergraduates should and ought to be independent and self-directed in their 
learning, most institutions of higher learning remain pro-active in taking into account student differences and needs. 
Teaching staff will also try to incorporate a wide range of teaching repertoires in their delivery of lessons to cater to 
their students. In terms of assessments, a balanced method of assessment is used, which consists of formative and 
summative types of examination. As we all know, examination or academic assessment is still a very important 
component in measuring learners’ performance and progress in their course of study. This prompted us to look into 
the aspects of learners’ characteristics, and their learning approaches, which ultimately affect their learning styles 
and academic performance in the course of study at the university. By looking into these aspects, we want to 
investigate and find a way that may be able to predict the individual student’s improvement in their academic 
performance, based on their characteristics of learning styles and approaches used. 
       Nonetheless, there are still some undergraduates who did not perform well in their studies, which is 
demonstrated in their academic achievements. Thus, other pertinent questions are: ‘what happens to these students, 
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and why?’, and ‘how and what can be done to help them?’ Higher educational institutions need to look again at their 
courses, curriculum, assessments and students they are catering to in order to provide meaningful learning 
experiences for them. This leads back to the learning and teaching aspects, and the learners themselves. The focus of 
this research is on the examination of students’ academic achievement based on their characteristics of learning 
styles and their approaches to learning. Based on this study, it is hoped that we can understand the learners’ 
characteristics and approaches to learning; and further help to shape and refine our curriculum and instructional 
approaches in the university. Our objective focuses on trying to quantify learners’ characteristics in relation to the 
way they learn, in order to develop academic performance predictors for their achievement and improvement. 
2.  Methods 
2.1. Participants 
       There were one hundred and sixty (160) students involved in the study. Participants were forty two percent 
(42%) male and fifty eight percent (58%) female. The participants were undergraduates from the Bachelor of 
Education programme who were in their fourth semester and onwards. The programme is run on a three semester a 
year system. 
 
2.2. Measures 
 
2.2.1. Learning styles questionnaire 
       There were three parts to the questionnaire. The first part was the respondents’ profile, which provided general 
information about the respondents, such as their gender, age, ethnicity, status; semester and year of study. The 
second part was on the respondents’ general perceptions of the courses in the programme; while the other was on the 
characteristics of the learners. This is to understand and match the learners to the specific characters. Their 
perceptions of the courses in the programme were not the main focus of the study. Nonetheless, their perceptions of 
the courses and the programme itself do provide vital information about their overall learning. The third part of the 
category was identifying the undergraduates’ characteristics of learning styles. The third section was on the 
individual student’s approaches to learning. Respondents were asked to indicate their degree of opinion for each of 
the statements using Likert Scales, from one as the weakest indicator to five as the strongest indicator. In the 
findings, student’s approaches to learning with regards to their learning styles were named as Approach 1, 2, 3 and 
4. These approaches were basically learning approaches employed by individuals that exhibited the four 
characteristics mentioned in the learning styles. 
       The learning styles questionnaire was adopted based on Fleming and Mills’ (1992) learning styles model. Based 
on this model, the questions were re-modified and also incorporated some items from other learning styles models to 
suit certain aspects of the learning modes of the programme. In this research, the learners’ learning styles were 
categorised according to the categories: Visual, Auditory, Kinaesthetic and Logic.  The characteristics of the 
undergraduates’ learning styles were divided into visual, auditory/verbal, kinaesthetic and logical ─while the 
approaches to learning were an extension of the learning styles, with regards to the methods of learning and studying 
they applied in their studies. The approaches used by the undergraduates in their learning and studying were 
categorised and identified as A1- using a visual approach; A2- using a physical approach; A3- using an 
auditory/verbal approach; and A4- using a logical approach. 
 
2.2.2. Academic performance 
       Participants were pre-selected based on their academic results (GPA) for three semesters prior to this research. 
Individual academic performance results were converted into performance improvement percentages. 
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2.3. Procedures 
       The questionnaires were administered to undergraduates at the main campus by appointed staff at the university. 
At the other two centres, they were handled by two appointed staff from the respective centres. 
3.  Results 
        Based on Table 1 summary of descriptive statistics, the mean of student academic performance improvement is 
18.429%, the maximum percentage of the improvement is 30.50%, and the minimum percentage of the 
improvement is 9.500%, with a standard deviation of 6.773%. The mean of students who were under the category of 
verbal characteristics is 4.285, and the standard deviation is 0.167. The minimum of the students with verbal 
characteristics is 3.950, and the maximum is 4.700. This shows that the majority of students who were able to 
improve their academic performance have strong auditory/verbal characteristics. The mean of students who were 
under the category of visual characteristics is 4.476, and the standard deviation is 0.282. The minimum of the 
students with visual characteristics is 4.070, while the maximum is 4.476. This shows that the majority of students 
who were able to improve their academic performance also have strong visual characteristics. The mean of students 
who were under the category of physical characteristics is 3.085, and the standard deviation is 1.059. The minimum 
of the students with physical characteristics is 1.870, and the maximum is 4.600. This shows that the students who 
were able to improve their academic performance have a mixture of physical characteristics. The mean of students 
who were under the category of logical characteristic is 2.632, and the standard deviation is 0.946. The minimum of 
the students with logical characteristics is 1.470, while the maximum is 4.400. This shows that the students who 
were able to improve their academic performance did not necessarily have strong physical characteristics. 
        Students learning approaches that can affect the academic performance improvement of the students were 
divided into four approaches and named as Approach A1, A2, A3 and A4. These approaches were then converted 
into dummy variables in order to itemise and indicate as one (1), which was defined as the approach that was 
strongly adopted by students, and zero (0), which was defined as the approach that was not adopted. We can see 
from Table 2 that the mean for Approach 1 and Approach 2 are 0.981 and 0.663 respectively. This shows that most 
of the students applied these approaches in their learning to improve their academic performances.   
 
Table 1. Summary of descriptive statistics  
 
Variable Minimum Maximum Mean Standard. Deviation 
 Academic 
Improvement (%) 9.500 30.500 18.429 6.773 
Verbal 3.950 4.700 4.285 0.167 
Visual 4.070 4.950 4.476 0.282 
Physical 1.870 4.600 3.085 1.059 
Logical 1.470 4.400 2.632 0.946 
Approach A1  0.000 1.000 0.981 0.136 
Approach A2 0.000 1.000 0.663 0.474 
Approach A3 0.000 1.000 0.500 0.502 
Approach A4 0.000 1.000 0.450 0.499 
3.1. Relationship between dependent and Independent Variables  
        Table 2 is a correction matrix that shows that there are 3 independent variables that were strongly correlated 
with the dependent variable (Academic Performance Improvement). Characteristics of physical (r=0.899), logical 
(r=0.878), and approach A2 (r=0.756) have a strong relationship with academic performance improvement. At the 
same time, there were three moderate relationships between characteristic physical and logical (r=0.692), 
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characteristic physical and approach A2 (r=0.677), and characteristic physical and approach A3 (r=0.606). From this 
result, it was suspected that there would be multicollinearity that might occur if multi regression analysis was 
conducted. To confirm the multicollineality, measurement of variance inflation factors (VIF) was carried out.    
 
Table 2: Correlation matrix 
 
Variables Verbal Visual Physical Logical Approach A1 Approach A2 Approach A3 Approach A4 
Verbal 1.000        
Visual -0.456 1.000       
Physical 0.271 -0.382 1.000      
Logical 0.594 -0.560 0.692* 1.000     
Approach A1 -0.013 -0.209 0.116 0.093 1.000    
Approach A2 0.137 0.125 0.677* 0.526 -0.099 1.000   
Approach A3 0.116 -0.161 0.606* 0.406 -0.138 0.423 1.000  
Approach A4 0.458 -0.323 0.205 0.603 0.032 0.247 0.126 1.000 
Improvement 
(%) 0.373 -0.337 0.899* 0.878* 0.101 0.756* 0.547 0.435 
 
       The result from Table 3 shows that the VIF value for eight independent variables was less than 5, and one 
independent variable (logical) was larger than 5, but less than 10. It indicated 5.080 and was thus very close to 5.  
Generally, if the value of VIF is less than 5, multicollinearity is not considered a problem for that variable. If the 
value of VIF exceeds 10, then it is a sign of serious multicollinearity that requires correction. From the analysis, the 
result showed that there was no serious multicollinearity that existed among these independent variables. 
 
Table 3: Multicollinearity statistics 
 
Statistic Verbal Visual Physical Logical Approach A1 Approach A2 Approach A3 Approach A4 
Tolerance 0.570 0.352 0.212 0.197 0.844 0.266 0.577 0.537 
VIF 1.755 2.840 4.712 5.080 1.185 3.764 1.734 1.861 
       As shown in Table 4, multiple coefficient of determination R²=0.974. More than 97% of the variation in 
academic performance improvement could be explained by the linear relationship of the eight independent variables 
in the regression model to the dependent variable. An analysis of variance (ANOVA) was carried out to find any 
significance to the overall model. Based on the analysis of variance (ANOVA) table, f value was 707.855 with a 
critical value for a given alpha level (α = 0.05) and p value is <0.0001. It showed that the regression model did 
explain a significant proportion of the variation in academic performance improvement. The overall model was 
statistically significant. This would conclude that at least one of the regression slope coefficients iβ was not equal 
to zero.    
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Table 4: Regression Statistics 
 
Observations 160.000 
DF 151.000 
R² 0.974 
Adjusted R² 0.973 
 
Analysis of variance:     
Source DF Sum of squares Mean squares F Pr > F 
Model 8 7104.291 888.036 707.855 <0.0001 
Error 151 189.436 1.255   
Corrected Total 159 7293.728    
Computed against model Y=Mean(Y)   
 
       The results from Table 5 showed that the estimate of the model’s intercept 0β  is -9.689. The estimate of 
regression coefficient for characteristic of verbal 1β is -2.847, coefficient for characteristic of visual 2β is 3.774; 
coefficient for characteristic of physical 3β is 3.157; coefficient for characteristic of logical 4β is 4.241; coefficient 
for learning Approach A1 5β is1.436; coefficient for learning Approach A2 6β is 1.343; coefficient for learning 
Approach A3 7β is 0.007, and coefficient for learning Approach A4 8β is 0.482. All estimated coefficients showed a 
statistical significance in the regression modelling, except the coefficient for learning Approach A3 7β  (0.007). This 
conclusion could be explained by referring to p value that is less than 0.05, except that p value for 7β  is 0.977.  
       From the above multiple regression analysis, the estimate for academic performance improvement is =
∧
y  -
9.689 – 2.847(Verbal) + 3.774(Visual) + 3.157(Physical) + 4.241(Logical) +1.436(Approach A1) + 1.343(Approach 
A2) + 0.482(Approach A4). Based on the research, we were able to construct a model for predicting the students’ 
academic performance improvement. 
 
Table 5: Model Parameters 
 
Source Value Standard error t Pr > |t| Lower bound (95%) Upper bound (95%) 
Intercept -9.689 4.225 -2.294 0.023 -18.036 -1.342 
Verbal -2.847 0.705 -4.041 < 0.0001 -4.239 -1.455 
Visual 3.774 0.531 7.103 < 0.0001 2.724 4.824 
Physical 3.157 0.182 17.336 < 0.0001 2.797 3.517 
Logical 4.241 0.212 20.033 < 0.0001 3.823 4.660 
Approach A1 1.436 0.711 2.021 0.045 0.032 2.840 
Approach A2 1.343 0.363 3.697 0.000 0.625 2.061 
Approach A3 0.007 0.233 0.029 0.977 -0.454 0.468 
Approach A4 0.482 0.243 1.985 0.049 0.002 0.962 
         
4. Discussiom 
       Based on the research, we were able to construct a model for predicting the students’ academic performance 
improvement based on the group of students in the programme. This model is still at its infancy stage as there has to 
be further studies to determine its appropriateness and timing in the actual assessment of students’ performance. The 
research was carried out on a small scale and it was limited to only a selected group of undergraduates from one 
specific programme of studies. Before the model established can be used, it has to be further adapted. The design of 
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the research focused on a specific programme, and so the styles and approaches of learning and studying may yield 
different results when applied to a different programme. The findings of the study have opened up many more areas 
and aspects that we would need to look into, as learner’s learning styles and approaches are multi-dimensional and 
multi-faceted.   
      It was a fascinating study to learn about learners’ characteristics, and styles of learning and studying. As 
educators in an educational institution of higher learning, our learners are our priority and when we are able to find 
ways to predict their academic performances based on their characteristics as learners, and approaches to learning, 
we can help them to become better learners and bring about positive changes in the way they learn. Not only that, 
but we can further improve our instructional methods to make our lessons more meaningful for our students. 
Coupled with interest and motivation, the students will show better academic performance.  
       The targeted participants used in this study came from only one academic programme of the university and they 
were pre-selected based on academic improvement in their results over three semesters at the university. Thus, the 
academic performance predictor model only reflects the academic improvement of the students within the three 
semesters in the programme we used, while they were in the programme. It does not, however, show the actual 
quality of the students as a whole, or the changes they might encounter in the course of their studies that affect them 
in their learning and future learning styles after the programme finished. Besides that, the model only focused on 
identifying the extent of the students’ academic improvement based on their CGPA results at a particular period of 
time, while other contributing factors, such as the instructional methods, contents of curriculum, teaching staff and 
student’s support system of the university remain constant and stable. Despite these limitations, the research has 
provided us with valuable information about our students’ characteristics, and how these characteristics of learning 
and approaches affect their academic achievement. 
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